. . , a l−1 ) with one possible exception and apply it to Ankeny-Artin-Chowla conjecture and Mordell conjecture.
Introduction
For a positive square-free integer d, let t d and u d be positive integers such that
is the fundamental unit of the real quadratic field Q( 
Mordell conjecture. For any prime p congruent to 3 modulo 4, u p ̸ ≡ 0 (mod p).
It is checked that Ankeny-Artin-Chowla conjecture is true for all primes p < 2 × 10 11 in [6] , [7] and Mordell conjecture is true for all primes p < 10 7 in [1] . In relation to three consecutive powerful numbers, Mollin and Walsh [5] conjectured that u d ̸ ≡ 0 (mod d) when d ≡ 7 (mod 8). But these conjectures are still open.
and proved the following theorem.
Theorem (Hashimoto) . 
Using Mc Laughlin's work [3] on the continued fraction, we obtain the following theorem similar to Hashimoto's. On the other hand, Hashimoto [2] and Tomita [8] show that if p is a prime congruent to 1 modulo 4 and the length of the period of the continued fraction expansion of (1 + √ p)/2 is 1, 3 or 5, then u p < p. Similarly, we prove the following propositions. 
Preliminaries
In [3, Section 2], Mc Laughlin gave an answer for the question; for which palindromic sequences of positive integers a 1 , . . . a n , do there exist positive integers a 0 and d such that 
for some integer or half-integer t such that tQ l−1 is an integer and 
if l is odd, (
if l is even for some integer or half-integer t such that tQ l−1 is an integer and
if l is odd,
if l is even.
We can write
So we have
If Q l−1 is odd and d is not the least element of S(l; a 1 , . . . , a l−1 ), then α ≥ 1 and
If Q l−1 is even and d is not the least element of S (l; a 1 , . . . , a l−1 ), then α ≥ 1/2 and
except for the case Q l−1 is even and less than 8.
Thus we completely proved Theorem 1.2.
Proof of Propositions 1.3 and 1.4
To prove Propositions 1.3 and 1.4, we need the following lemma, which can be obtained from Theorem 2.1 and the fact that it is permitted to substitute a 0 for (
+ tQ l−1 ). 
Lemma 4.1. Let d be a square-free integer such that
By Lemma 4.1, we can write d = a 
and we have ) .
